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Successful treatment of multiple mycotic aortic
aneurysms, using a hybrid procedure
Yasunori Iida, MD, PhD, Yukio Obitsu, MD, PhD, Yoshihiko Yokoi, MD, Hiroyoshi Komai, MD, PhD,
Satoshi Kawaguchi, MD, PhD, and Hiroshi Shigematsu, MD, PhD, Tokyo, Japan
No generally accepted treatment of multiple mycotic aortic aneurysms of the thoracic and abdominal aorta has yet been
established. We report a 67-year-old man with widespread mycotic aortic aneurysms previously treated for malignant
lymphoma and interstitial pneumonia. He was successfully treated by a two-stage hybrid surgical procedure comprising
open and endovascular methods. This is apparently the first report of repair of multiple mycotic aortic aneurysms using
a hybrid procedure. (J Vasc Surg 2010;51:1521-4.)Mycotic aortic aneurysms are uncommon but represent
a formidable problem for both vascular surgeon and pa-
tient. Although open surgical repair is recommended for
these lesions, high morbidity and mortality have been re-
ported.1-3 We report an immunocompromised 67-year-old
patient with multiple mycotic aortic aneurysms who was
successfully treated with a two-stage surgical procedure
consisting of a hybrid of open and endovascular methods.
CASE REPORT
A 67-year-old man presented with a high fever of 38.8°C,
dyspnea, and chest pain, with a 15-year history of malignant
lymphoma. He had undergone chemotherapy and achieved com-
plete remission through peripheral blood stem cell transplantation.
He had also received steroid therapy due to interstitial pneumonia
and continued 10 years until the presentation to our institution.
Home oxygen therapy had been used temporarily.
Physical examination revealed a blood pressure of 120/72
mm Hg and a heart rate of 72 beats/min. His respiration rate was
18 breaths/min but was unstable. The white blood cell count was
18100/L, and the C-reactive protein level was 32.8 mg/dL. A
contrast-enhanced computed tomography (CT) image revealed
multiple mycotic aortic aneurysms in the distal portion of the aortic
arch, the descending thoracic aorta, juxtarenal and infrarenal sec-
tions of the aorta, and the left common iliac artery, as well as
dilatation of the supraceliac artery (Figs 1 and 2).
The result of a paired peripheral blood culture was negative,
but the multiple mycotic aortic aneurysms were diagnosed on the
basis of clinical presentations, including high fever, dyspnea, and
chest pain, on the blood test results of elevated levels of inflamma-
tory markers, and by CT findings for saccular aneurysms, with
rapid expansion and formation of multiple aneurysms. We ini-
tially administered broad-spectrum antibiotics intravenously.
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doi:10.1016/j.jvs.2010.01.053Patients with negative cultures should receive and start with
broad-spectrum antibiotics therapy based on clinical suspicion of
infective origin. Improvement of inflammatory change was real-
ized through antibiotic treatment after the admission.
We recognized that the distal arch aneurysm was 62 mm and
the descending thoracic aortic aneurysm was 68 mm and judged
that surgical management of this patient would involve a high level
of surgical risk as well as a mortality rate of 13.3% to 40%.2,4-6 We
therefore decided to perform aortic arch vessel grafting first, fol-
lowed by thoracic endovascular aortic repair (TEVAR) for the
thoracic lesions and then surgical treatment of the subphrenic
lesions.
First, under general anesthesia, we constructed a bypass using
an 8-mm Intergard graft (Datascope Intervascular, La Ciotat,
France) from the right subclavian artery (SCA) to the left common
carotid artery (CCA). Another 8-mm Intergard graft was used to
connect the left CCA to the left SCA. The proximal ends site of the
left CCA and the left SCA were ligated appropriately. For the
purpose of matching the patient’s slender SCA diameter and
preventing kinking of the graft, we did not perform the sequential
bypass from the right SCA-left CCA-left SCA.
A homemade fenestrated stent graft was inserted from zone 0
to preserve the longer landing zone and to maintain blood flow to
the brachiocephalic artery, which was used for distal arch aneu-
rysm. Two pieces of a Gore TAG thoracic endoprosthesis (W.L.
Gore and Associates, Flagstaff, Ariz) were inserted to treat the
descending thoracic aortic aneurysm. The result of the first oper-
ation was favorable (Fig 3).
After 2 months, we replaced the remaining segments of the
aortic aneurysms with a 22-mm Gelweave Coselli Thoracoabdomi-
nal Graft (Terumo Medical Corp, Somerset, NJ) and an 18-mm
bifurcated Intergard graft. After exposing the right femoral artery
and vein, Stoney’s incision was performed. The aorta was taped at
the level of the tenth thoracic spine, proximal to the celiac artery.
After heparinization, femorofemoral partial bypass was established
and the aorta was carefully cross-clamped. The reflux of the inter-
costal artery of Th 12 was temporarily occluded intraluminally
using an A-shield balloon cannula (Asahi Intec, Nagoya, Japan).
The celiac and superior mesenteric arteries were cannulated with a
14F catheter and the renal arteries with a 10F catheter.
The thoracoabdominal graft was anastomosed with a running
suture of 4-0 Prolene (Ethicon Inc, Somerville, NJ), reinforced
with Teflon felt strip, to the proximal side in a beveled fashion
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arch, the (B) descending thoracic aorta, and (C) dilatation of supraceliac artery.Fig 2. The same series of the computed tomography images presented aneurysms of the (A) juxtarenal, (B) infrarenal
aorta, and the (C) left common iliac artery.Fig 3. A and B, The reconstructed bypasses of the neck were all patent, and no endoleak was recognized on the
computed tomography scans after the first operation.
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artery, and bilateral renal arteries were reattached to the tube graft
as carrel patches.
After the proximal side of the bifurcated graft was sutured, the
left common iliac artery aneurysm was resected and the left limb of
the bifurcated graft was reattached to left external iliac artery in an
end-to-end fashion. The right limb was anastomosed to the right
external iliac artery in a same fashion. Judging from the field of
operation, the right internal iliac artery was reconstructed from the
left limb of the bifurcated graft using a tube graft because recon-
struction of right internal iliac artery was easier from the contralat-
eral side than from the ipsilateral side. After a homemade fenes-
trated stent graft (34  200 mm) was inserted from zone 0 to Th
5, two Gore TAG stents were inserted: the first (34  200 mm)
from Th 4 to 7, and the second (31  150 mm) from Th 5 to 9.
Recognizing no problems on follow-up 3-dimensional CT
imaging (Fig 4), we discharged the patient. The patient has re-
ceived oral antibiotic treatment since his discharge and had not
experienced any sigh of infection at the 1-year follow-up.
DISCUSSION
Mycotic aortic aneurysms represent a small proportion
of our therapeutic series. However, their management pre-
sents a challenging clinical problem for vascular surgeons.
Hsu et al3 reported that the major determinants for mor-
Fig 4. Follow-up computed tomography imaging revealed no
abnormal symptoms at the surgical sites.tality in mycotic aortic aneurysms are advanced age, infec-tion with non-Salmonella spp, and the failure to undergo
surgical intervention. In a recently published systematic
review,7 preoperative antibiotic use for 1 week tended to
lead to relatively little long-term infection. With respect to the
use of antibiotics, Clough et al8 also reported little resulting
long-term infection in 19 cases of EVAR of mycotic aortic
aneurysms. In the patient reported here, broad-spectrum an-
tibiotic therapy was started during hospitalization, and no
postoperative signs of infection were recognized.
The gold standard treatment has consisted of wide-
ranging débridement of infected tissue and in situ grafting
with an artificial graft, followed by long-term antibiotic
therapy.2,4 However, since Semba et al9 initially reported
EVAR of mycotic aneurysm, several other reports have
been published which suggest that prolongation of the
patient’s life through EVAR performed for mycotic aortic
aneurysm represents acceptable progress.10-12
In the present case, because we took into consideration
the condition of the compromised patient, the deteriora-
tion of his overall condition, and the risks involved in open
surgery, we decided to perform a two-stage operation that
consisted of aortic arch vessel grafting, followed by EVAR,
performed for thoracic aortic lesions and surgical repair of
the remaining aortic lesions.
CONCLUSIONS
We believe that the gold standard for mycotic aortic
aneurysm is open repair. Although excellent results have been
reported for EVAR, it cannot replace open surgery. In a
limited number of selected cases, however, EVAR plays a
significant role as a bridge therapy to open surgery or possibly
radical surgery. Careful deliberation on both the selection of
suitable patients and the indications for an endovascular pro-
cedure for mycotic aortic aneurysms are necessary.
We are indebted to Christopher W.P. Raynolds of the
Department of International Medical Communications of
Tokyo Medical University for his review of this article.
REFERENCES
1. von Segesser LK, Tkebuchava T, Niederhauser U, Künzli A, Lachat M,
Genoni M, et al. Aortobronchial and aortoesophageal fistulae as risk
factors in surgery of descending thoracic aortic aneurysms. Eur J Car-
diothorac Surg 1997;12:195-201.
2. Müller BT, Wegener OR, Grabitz K, Pillny M, Thomas L, Sandmann
W. Mycotic aneurysm of the thoracic and abdominal aorta and iliac
arteries: experience with anatomic and extra-anatomic repair in 33 cases.
J Vasc Surg 2001;33:106-13.
3. Hsu RB, Lin FY. Surgery for infected aneurysm of the aortic arch.
J Thorac Cardiovasc Surg 2007;134:1157-62.
4. Luo CY, Ko WC, Kan CD, Lin PY, Yang YJ. In-situ reconstruction of
septic aortic pseudoaneurysm due to Salmonella or Streptococcus mi-
crobacterial aortitis: long-term follow-up. J Vasc Surg 2003;38:975-82.
5. Kyriakides C, Kan Y, Kerle M, Cheshire NJ, Mansfield AO, Wolfe JH.
11-year experience with anatomical and extra-anatomical repair of my-
cotic aortic aneurysms. Eur J Vasc Endovasc Surg 2004;27:585-9.
6. Moneta GL, Taylor LM Jr, Yeager RA, Edwards JM, Nicoloff AD,
McConnell DB, et al. Surgical treatment of infected aortic aneurysm.
Am J Surg 1998;175:396-9.
7. Kan CD, Lee HL, Yang YJ. Outcome after endovascular stent graft
treatment for mycotic aortic aneurysm: a systematic review. J Vasc Surg
2007;46:906-12.
JOURNAL OF VASCULAR SURGERY
June 20101524 Iida et al8. Clough RE, Black SA, Lyons OT, Zayed HA, Bell RE, Carrell T, et al.
Is endovascular repair of mycotic aortic aneurysms a durable treatment
option? Eur J Vasc Endovasc Surg 2009;37:407-12.
9. Semba CP, Sakai T, Slonim SM, Razavi MK, Kee ST, Jorgensen MJ, et
al. Mycotic aneurysms of the thoracic aorta: repair with use of endovas-
cular stent-grafts. J Vasc Interv Radiol 1998;9:33-40.
10. Jones KG, Bell RE, Sabharwal T, Aukett M, Reidy JF, Taylor PR.
Treatment of mycotic aortic aneurysms with endoluminal grafts. Eur J11. Lee KH, Won JY, Lee do Y, Choi D, Sim WH, Chang BC, et al.
Stent-graft treatment of infected aortic and arterial aneurysms. J Endo-
vasc Ther 2006;13:338-45.
12. Ting AC, Cheng SW, Ho P, Poon JT. Endovascular stent graft repair
for infected thoracic aortic pseudoaneurysm–a durable option? J Vasc
Surg 2006;44:701-5.Vasc Endovasc Surg 2005;29:139-44. Submitted Nov 20, 2009; accepted Jan 16, 2010.
COLLECTIONS OF PAPERS
On the Web version of the Journal, selected articles have been grouped together for the convenience of the
readers. The current collections include the following:
American Board of Vascular Surgery
Editorial Comments
History
Reporting Standards
Technical Notes
Basic Science Reviews
Guidelines
Lifeline Research Meeting Abstracts
Reviews
